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PREFACE 

It was about five years ago that some Members of the Indian Botanical 
Society discussed with the UNESCO Science Co-operation Office for 
South Asia the possibility of producing a review of the botanical 
researches carried out in India, Burma and Ceylon during the last 
hundred years. UNESCO encouraged the project and promised to 
help us financially in the publication of the report and indeed gave a 
generous grant of six hundred dollars. 

The matter was placed before the Annual General Meeting of the 
Indian Botanical Society held in January 1953 and the Secretary was 
requested to work out the details in consultation with the Members 
of the Executive Council. In the summer of 1953 some definite assign- 
ments were made for the preparation of the reviews. Later, these were 
slightly modified and the present list is as follows : — 

1. History of the Indian Botanical Society — M. O. P. Iyengar. 

2. Alga: — M. O. P. Iyengar, Y. Bharadwaja and 

T. V. Desikachary. 

3. Mycology and Plant Pathology — S. N. Das Gupta. 

4. Bryophytes—S. K. Pande. 

5. Pteridophytes — N. P. Chowdhury. 

6. Gymnosperms — P. Maheshwari and B. M. Johri. 

7. Systematic Botany of Angiosperms — H. Santapau. 

8. Anatomy of Angiosperms — G C. Mitra. 

9. Floral Anatomy — V. Puri. 

10. Wood Anatomy — K. A. Chowdhury. 

11. Embryology of Angiosperms — P. Maheshwari and B. M. Johri. 

12. Paleobotany — A. R. Rao. 

13. Physiology~K. N. Lai. 

14. Ecology — R. Misra and G. S, Puri. 

15. Cytogenetics— P. N. Bhaduri and S. Ramanujam. 

In the preparation of these reviews it was decided to keep the following 
objectives in mind: (1) The information should be of real value to 
scientists. (2) The bibliography should be as complete as possible. 

At the Baroda Meeting of the Indian Botanical Society held in 
January 1954, it was decided tp turn over the work of editing the 
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manuscripts to me, Later at my request the Society agreed to form 
an Editorial Board consisting of four persons : Prof. P. Maheshwari, 
Prof. T. S. Sadasivan, Prof. A. Abraham and Dr. B. M. Johri. 

Further as a result of discussions between the Members of the 
Editorial Board and Members of the Executive Council, it was 
finally decided to give up the idea of bringing out one single volume 
as this would involve a lot of delay. It seemed more appropriate that 
the reviews of the various branches of botany be published separately 
as and when ready. Accordingly the third number, Mycology and 
Plant Pathology, written by Prof. S. N. Das Gupta, has been released. 
The seventh on the list on Systematic Botany is now presented. 
Paleobotany is also in press and it is hoped that henceforth we shall 
be able to publish three or four reviews every year completing the 
whole project in about four years from now. 

Delhi University, P. Maheshwari, 

April 14, 1958. Professor of Botany. 
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Introduction 

This interesting subject has been dealt with in a masterly fashion by 
several authors (e.g., Agharkar, Biswas, King). In these introductory 
notes I shall limit myself to the more important developments in the 
field of Taxonomy or Systematics of Angiosperms, with particular 
attention to the progress made since the beginning of the present century. 

The first half of this century has seen the completion of the regional 
or provincial floras envisaged after the publication of the Flora of 
British India by J. D. Hooker and his co-workers. In addition to 
State or Provincial floras, we have had a number of local ones, dealing 
with rather restricted areas; such works, whether published in book 
form or as a series of papers, will be listed in the bibliography under 
Part I. 

With the attaining of Independence, India, Pakistan, Ceylon and 
Burma have taken their rightful place in the scientific world ; as a 
proof of the spirit that animates the botanists of these countries, it is 
enough to point out to the large number of areas that have been or 
are being explored systematically, and to the large number of papers 
of great interest that are being brought out from various centres of 
learning. 

While preparing the bibliography, I have had to struggle against 
a very serious difficulty, the almost complete impossibility of consulting 
many of the modern University journals, in which new research in this 
and other lines is being reported. It is regrettable that the exchange 
of publications among the countries covered by this paper is almost 
non-existent; further, even in India itself our Universities do not seem 
to take any step to make their journals known to other centres. On 
several occasions I have tried to consult some of the journals of the 
Universities of e.g., Madras, Travancore, Andhra, etc., and found but 
a few stray numbers in libraries of the Universities of Calcutta and 
Bombay. This brings to my mind another important point, which 
refers to the validity of publication of new species or genera ; in accord- 
ance with the International Code of Botanical Nomenclature, publication 
must be effective, and for this purpose we are strongly recommended 
to avoid publication in any journal "unlikely to reach the general 
botanical public"; unfortunately this is the case with many of our 
more recent publications! 

I. The Beginnings 

Plants have been studied in these parts of the world from times 
immemorial, mainly from the medicinal point of view ; but here, as 
well as in the West, the systematic study of plants may only be said 
to date from Linne's publication of Species Plantarvm (1753), and 
Genera Plantarum (5th edition, 1754). 
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Before 1753 we have several books deserving special mention, 
for they drew the attention of the learned men of the West to the vast 
potentialities of the South Asiatic flora. The first is Garcia da Orta's 
Os Coloquios, published in Goa in 1565; the author gave a detailed 
account of some of the more striking Indian medicinal plants from 
first-hand knowledge. The book became known in Europe mainly 
through the Latin summary of Clusius (Charles l'Escluse), published 
in 1567, which in the course of half a century went through several 
editions in the main European languages or in the original Latin. 

A little over a hundred years later, Heinrich van Rheede tot 
Draakenstein, the Governor of the Dutch Possessions in India, started 
publishing his monumental Hortus Malabaricus. Linne saw this book 
when he was a student in Holland, and it is mainly on Rheede's Hortus 
that Linne based the nomenclature of Indian plants in his Species Plan- 
tarum. Rheede's book, thus, became a very important contribution 
to Indian Botany, for on the correct interpretation of its descriptions 
and diagrams depends the interpretation of Linne's names of Indian 
plants in Species Plantarum. 

Other interesting books published prior to 1753 are listed in the 
bibliography; mention may be made in particular of Linne'' $ Flora 
Zeylanica (1748) ; J. Burman's Thesaurus Zeylanicus (1737) ; P. Hermann's 
Paradisus Batavus (1687); etc. 

The beginnings of post-Linnean botany in India may be said to 
date from the arrival of J. G. Koenig, a pupil of Linne, in 1768. 
Koenig joined the Tranquebar Mission as a surgeon and naturalist, 
and in union with some of the United Brethren such as Klein, Rottler, 
etc., made splendid collections in the neighbourhood of Madras; the 
Brethren sent their specimens to various botanists in Europe. 

In Bengal the earlier works are associated with, John Fleming, 

Sir William Jones, Roxburgh, Wallich, Buchanan-Hamilton, etc. In 

j 1787, Robert Kyd founded the Botanic Garden of Calcutta, and from 

the very beginning even up to this day it has occupied a pre-eminent 

position in the development of botanical studies in India. 

The initial progress of botany of Bombay is associated with the 
names of Alexander Gibson, John S. Law, J. E. Stocks and John 
Graham. Bombay can boast of being the first province in India to 
have had a Conservator of Forests in the person of A. Gibson (1847), 
whose main duty was to put a stop to the wasteful destruction of the 
forests within the province. 

In the North and North- West parts of the country, the name of J. F. 
Royle stands out prominently; he did some exploration in the neighbour- 
hood of Saharanpur Botanic Garden and on the Himalayas; he sent 
collectors to Kashmir. Other early explorers in the North-West are 
W. S. Webb, William Moorcroft, Alexander and James S. Gerard, 
Henry Strachey, Richard Strachey, etc. Many of their collections 
were gathered' at the Saharanpur Garden (later on transferred to 
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Dehra Dun), and on these as well as on his own, Royle based his 
splendid Illustrations. 

The b-otany of Madras was studied by the Tranquebar Brethren, 
by Roxburgh at the beginning of his service in India, and especially 
by Robert Wight. The latter has been rightly called the greatest col- 
lector of plants up to his time ; he was indefatigable both in his field 
tours in the northern parts of Madras, in Tanjore and later in the South 
of India, and in the publication of the most magnificent books, which 
even today are indispensable to any serious worker in this branch of 
botany. 

The flora of Nepal was studied by Wallich, Buchanan-Hamilton, 
and towards the middle of the century by J. D. Hooker. Nepal to 
this day remains still practically unexplored, with the exception of the 
district about Kathmandu and some parts of the eastern boundaries 
of the nation. 

Ceylon has had a distinguished band of botanists from Paul 
Hermann, who was called "The Father of Ceylon Botany"; he worked 
in the island from 1670 to 1677, and made large collections and draw- 
ings of Ceylon plants, some of which were published in Paradisus Batavus. 
Carl P. Thunberg, one of the most distinguished of Linne's pupils, 
collected from Colombo down the coast to Galle for nearly a year 
in 1777-78. During 1817-25 Alexander Moon was the Superintendent of 
the Government Garden, and under his guidance and at his instigation it 
was transferred to Peradeniya, from where it has greatly influenced the 
development of botanical studies in Ceylon even to this day. 

The botanical exploration of Burma is linked up with the names 
of Buchanan-Hamilton, Wallich, etc., but especially with that of the 
Rev. F. Mason. S. Kurz devoted much of his energies to the study 
of the flora of Burma from the Botanic Garden of Calcutta. 

The extreme north-western parts of the area under study were 
explored by J. S. Stocks, who was the first collector to gather plants 
from Baluchistan; the area, however, seems not to have attracted 
many botanists, perhaps on account of the very dry conditions of Sind 
and adjacent provinces. 

II. Developments up to the End of the XIX Century 

The salient features of Systematic Botany in India and neighbouring 
States during the second half of the century are the following: 

1 . The publication of the Flora of British India by Sir J. D. Hooker 
and his co-workers. In 1855 Hooker and Thomson published the 
first volume of Flora Indica ; but this work was soon given up in favour 
of the more comprehensive Flora of British India. Publication of 
the latter started in 1872; the seventh and last volume came out in 
1897. The work is a pioneer one, and therefore suffers from the defects 
of such works; Hooker himself acknowledged that "in a work of this 
scope, neither fullness nor completeness are attainable in the present 
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state of science. Under these circumstances an exhaustive Flora would 
be a work of many years and many volumes ; and it is as a hand-book 
to what is already known, and a pioneer to more complete works, 
that the present is put forward". In spite of its defects and deficiencies, 
the Flora of British India is a monument to the ingenuity and diligence 
of Hooker and his assistants, and has formed the basis of all the later 
Provincial floras published up to the present. 

2. The Indian Botanic Garden, Calcutta. — From the beginning 
this Garden has been a centre of intense activity in the taxonomic study 
of plants. The Garden with its Herbarium is second to none in India, 
nay in the East. The development of the Garden can be followed from 
the reports of successive superintendents, among which the following 
stand out prominently: 

Roxburgh, W. .. Hortus bengalensis, 1814. 

Voigt, J. O. . . Hortus suburbanus Calcuttensis, 1845. 

Anderson, T. . . Catalogue, 1865. 

Gage, A. T. .. Catalogue, 1911-12. 

The Herbarium contains the most valuable collection of plants from 
India and adjacent countries ; many of the types of Tndian plants are 
carefully preserved there. On account of the large number of speci- 
mens (calculated in several millions) and of the type materials, the 
Herbarium forms the most valuable nucleus of specimens in India, 
and deserves every attention from Indian botanists. 

3. The Annals of the Royal Botanic Garden, Calcutta. — From 
their inception under the energetic direction of Sir George King in 
1887, the Annals have maintained a very high standard not only for 
India but also for the world in general ; they are often cited in botanical 
works among the most authoritative books. For this reason it is to be 
hoped that the Annals will continue to come out more regularly and 
will retain the honourable position they have attained in the past. 

4. The Records of the Botanical Survey of India.' — These, too, 
owe their inception to the zeal of Sir George King; the Botanical 
Survey of India was started in 1890; three years later the Records 
came out for the first time. Up to the present 16 volumes have appeared 
and they record the names of some of the more distinguished botanists 
of the last 60 years. The Records and the Annals are the best systematic 
publications in India, and both have attained an honoured position 
in the world of botany. It was a sad day when the Botanical Survey 
of India was allowed to die out on account of shortage of funds ; by 
1930 the Survey was to all purposes dead, but for a nominal head 
without any assistants and funds. It is to be hoped that with the revival 
of the Botanical Survey of India, the Records will also be revived and 
will start publication in a more regular form than in the first era of 
their life. 

. K 5. The Annals of the Royal Botanic Garden, Peradeniya. — The 
fitst volume appeared only in 1901, under the expert editorship of 
J. C. Willis. 'It is enough to say here that the Annals of the Royal 
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Botanical Gardens, Peradeniya, have done for Ceylon, what the Annals 
of Calcutta have done for India; the presentation, however, is not 
on the same lavish scale as the Indian counterpart. 

6. Provincial or local floras. — Even before the publication of 
Hooker's Flora of British India, a number of local floras had appeared, 
and several others came out in the course of the second half of the 
century. The following list records the names of provinces or smaller 
areas for which floras had been published before the end of the century ; 
the full title of the books or papers can be seen in the bibliography. 



Agra 


. . 1844 


Munro, W, 


Annamalai Hills 


.. 1866 


Beddome, R. H. 


Andhra 


.. 1859 


Elliot, W. 


Banda District 


. . 1852, 1867 


Edgeworth, M. P. 


Bengal 


. . 1857-58 


Long, J. 


Bombay 


. . 1839 


Graham, J. 




1861 


Dalzell, A. N. ai 
A. Gibson, 




1894 


Talbot, W. A. 


Burma 


.. 1851 


Mason, F. 




1877 


Kurz, S. 


Calcutta 


. . 1840 


Masters, J. W. 




1862 


Anderson, R. 


Ceylon 


. . 1824 


Moon, A. 




1858-64 


Thwaites, G. H. R. 




1893 


Trimen, H. 


Ceylon Patanas 


. . 1899 


Pearson, H. H. W. 


Coromandel Coast 


. . 1795-1819 


Roxburgh, W. 


Darjeeling 


. . 1878 


Gamble, J. S. 


Diamond Isle 


. . 1890 


Prain, D. 


Garhwal, etc. 


.. 1882 


King, G. 


Goa and Savantvadi . . 


.. 1898 


Dalgado, D. G. 


Himalayas, Kashmir . . 


.. 1833 


Royle, J. F. 


Kumaon 


. . 1824 


Watson, J. F. 


Laccadive Islands 


. . 1892 


Prain, D. 


Lahul 


. . 1868 


Aitchison, J. E. T. 


Lucknow 


.. 1859 


Anderson, T. 


Madras, Trees 


.. 1863 


Beddome, R. H. 


Matheran and Mahableshwar 


.. 1896 


Birdwood, H. M. 


Mount Abu 


. . 1890 


Macadam, Miss 


Mysore and Coorg 


.. 1879 


Van Someren, C. J. 


Narconda and Barren Islands 


. . 1893 


Prain, D. 


Nepal 


.. 1824 


Wallich, N. 




1825 


Don, D. 


Nicobar Islands 


. . 1876 


Kurz, S. 


North- Western India . . 


. . 1881 


Duthie, J. F. 


North-Western and Central Inc 


lia 1874 


Brandis, D. 


Pegu 


.. 1875 


Kurz, S. 


Punjab 


.. 1868 


Powell, B. H. 




1869 


Stewart, J, L. '■ - 
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Punjab-Sind . . . . ..1869 Aitchinson, J. E. T. 

Simla . . . . . . 1897 Bruce, Lady E. 

South India .. .. .. 1861 Cleghorn, H. 

1869-74 Beddome, R. H. 

Western India .. ..1894 Nairne, A. K. 

1897 Woodrow, G. M. 

III. From 1900 to the Present 

The details of this part of the history of Botany have been given 
by Agharkar and Biswas (see bibliography, Pt. II); following are the 
more important points: 

The first half in this period saw the fulfilment of the plan to publish 
local or provincial floras for the various Peninsular provinces that 
did not have therri. Intensive exploration went on all over the country, 
but the work was mainly done by the Botanical Survey of India, with 
little help from the Universities. The latter seemed to be more attracted 
towards other branches of Botany, such as Embryology, ^Physiology, 
etc. After the disappearance of the Botanical Survey of India, taxono- 
mical work practically came to a standstill throughout the country. 
A few centres of activity kept on in spite of difficulties, and mention 
must be made of some of them. 

Calcutta has continued to be at the head of Systematic Botany 
in the Peninsula in this century, as it was also during the previous one. 
At the beginning of the century D. Prain published his Bengal Plants 
and several other important contributions. The Records of the Botanical 
Survey of India, which had published but one volume up to the end of 
the previous period, brought out Vols. 2 to 16 after 1900. The Annals 
of the Royal Botanic Garden, Calcutta, published six volumes between 
1900 and 1950, the latest being on Dioscorea by I. H. Burkill and 
D. Prain. The successive superintendents of the Botanic Garden and 
their assistants have kept up the traditions of the Garden, in spite of the 
great handicaps imposed on them by the shortage of funds and the 
small number of assistants. 

Madras. — In 1915 J. S. Gamble published the first part of his 
Flora of Madras, and from the outset the book was received in the 
botanical world as one of the best floras of India ; Gamble supervised 
the publication of the first seven parts ; after his death in 1925, C. E. C. 
Fischer, who had done intensive study on the flora of the province, 
completed the work in 1936. P. F. Fyson studied the flora of the 
Nilgiris and other high hills of South India; P. V. Mayuranathan 
in 1929 brought out Flowering Plants of Madras City and Its Immediate 
Neighbourhood:, one of the best local or restricted floras of this century. 
In 1938 E. Barnes brought a supplement to Mayuranathan's book. 
During the last few years great promise has been shown by a school 
of young arid energetic botanists, who have been working in Bangalore 
and Mysore ; it is to be hoped that their enthusiasm will not fade until 
the flora of Mysore is fully known. 
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Dehra Dun. — The Forest Research Institute has been one of the 
most active centres of India ; naturally the Dehra Dun botanists were 
mostly and primarily concerned with the flora of our forests ; but their 
work has extended to other parts, to the great advantage of Indian 
Botany. Notable contributions have been made to the flora of the 
Upper Gangetic Plain and other parts of Northern India by J. F. Duthie, 
R. N. Parker, C. E. Parkinson, M. B. Raizada, N. L. Bor and others. 
The Indian Forester and Indian Forest Records have continued to hold 
their position among the leading botanical journals of the country. 

Bombay. — At the beginning of the century Poona was the centre 
of the Botanical Survey of India for the western parts of the country. 
Outstanding contributions were made by T. Cooke, G. A. Gammie, 
R. K. Bhide, G. M. Woodrow, etc. W. A. Talbot concentrated his 
attention to the forest flora, particularly that of the North Kanara 
districts. Gujerat was explored by Saxton and Sedgwick; the latter 
also collected extensively about Dharwar. In Bombay itself E. Blatter 
formed a school of Systematic Botany, and together with his pupils 
made extensive explorations in various parts of the province. Bombay 
can boast of Jayakrishna Indraji Thaker who after long apprenticeship 
in Bombay went to Saurashtra and explored the Barda hills ; his results 
are embodied in a monumental book, the first scientific book on Sys- 
tematic Botany written in a regional language (Gujerati) iri India. 

Central India.~U. H. Haines did much work in Chota Nagpur 
and in general in Bihar and Orissa; his work has been continued by 
H. F. Mooney, who recently brought out a comprehensive supplement 
to Haines' Botany. At present there is a great interest in the study 
of the vegetation of Madhya Pradesh, and the preparation of the regional 
flora is well advanced. 

Assam. — The last of the great provincial floras to come out is 
that of Assam; it took a large team of botanists, under the energetic 
direction of U. Kanjilal, several years to bring out the series of volumes 
on Assam. Independently C. E. C. Fischer has published a number of 
papers on Assam novelties; N. L. Bor has done very good work on 
the grasses of the province. Assam, however, still has many districts 
of which the botany is but little known. 

Pakistan. — Some work has been done on the Indus Delta by 
Blatter and his pupils; in Waziristan by Blatter and J. Fernandes; 
in Baluchistan by Blatter and the present writer. But on the whole 
the botany of West Pakistan needs much more intense and careful 
study. East Pakistan has been worked out by Prain and other botanists 
from Bengal ; recently an interesting list of plants of Dacca has been 
published by Datta and Mitra (1955). 

Ceylon. — With the Annals of the Royal Botanic Garden, Peradeniya, 
there came into being an enthusiastic band of botanists, who have 
kept working on the exploration of Ceylon and neighbouring islands 
in the Indian Ocean. Mention must be made of J. C. Willis, A. H. G, 
Alston, E. J. Livera, C. H. Holmes, etc., who have published consider- 
able works on the botanical exploration of Ceylon,. 



8 H. SANTAPAU 

Burma. — In this century, C. E. C. Fischer has done pioneer work 
of great value on the botany of the country from the herbarium of 
the Royal Botanic Gardens, Kew. Of late the University of Rangoon 
seems to have taken a leading part in the study of Systematic Botany 
in Burma, and the various papers published show great promise. 

IV. The Present Position 

The latest developments in the study of Systematic Botany are 
very encouraging. The world at large, and our own National Labora- 
tories in particular, have come to realise the great dependence of many 
branches of science on raw materials from the vegetable kingdom. 
This has moved the authorities in India to try and revive the Botanical 
Survey of India to the splendour of former times. The general scheme 
of the revived Survey is to divide the country into several regions, and 
to place each under the care of a competent team of botanists; each 
region will have its own herbarium, with a garden where the more 
interesting plants may be tested. In addition there is a plan for the 
erection of a national or central herbarium and garden together with 
a botanical laboratory. The Records of the Botanical Survey of India 
will also be revived and made to come out more frequently than in the 
past, so as to enable field workers to publish their results without delay. 

One of the best signs of interest in Systematic Botany in this area 
is to see the growing attention that is being paid to it by our Universities. 
Of late, papers have appeared from Banaras, Annamalai, Allahabad, 
etc., in India; from Rangoon in Burma; and from Karachi and other 
universities in Pakistan. Intensive work goes on in some of the best 
Universities of the various countries under survey. 

Before concluding these introductory remarks, it is appropriate 
to mention the great hardship felt by many students in these countries 
on account of the scarcity of books on Systematic Botany; all the great 
provincial floras have been out of print for many years, and without 
them students cannot devote themselves to the study of Systematic 
Botany. The Government of India, through the Botanical Survey, 
have planned to republish the more important floras at an . early date. 
This decision is most welcome, and such floras cannot be published 
too early to satisfy the needs of the country. 

Finally it would be unfair in this short recension not to mention 
some of the journals that have contributed so much to the knowledge 
of the flora of the region. In addition to those mentioned before 
{Records of the Botanical Survey of India, Annals of the Royal Botanic 
Garden, Calcutta and Peradeniya, Indian Forester and Indian Forest 
Records) the following stand out prominently: 

The Journal (and Proceedings) of the Asiatic Society of Bengal. 
The Journal of the Bombay Natural History Society. 
The Journal of the Indian Botanical Society. 

Among the newcomers to this field of botany, the Bulletin of the Botanical 
Society of Bengal shows great promise. Among foreign journals, 
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Kew Bulletin has always shown a partiality for India; in America, 
the Journal of the Arnold Arboretum has brought out some very inte- 
resting papers on Indian Botany, 

The following is a summary of the many books and papers pub- 
lished from 1900 onwards on the flora of the various States and other 
small areas in India and adjacent countries. The full title and reference 
is given in the bibliography. 

Burkill, I. H. 
Watts, N. A. 
Bor, TNT. L. 
Biswas, K. 
Srivastava, G. D. 
Fischer, C. E. C. 
Gamble, J. S. 
Parkinson, C. E. 
Pillai, S. K. 
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